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This paper deals with enzymic removal of dental plaque,' in 
vitro as well as in vivo, using proteases from the Antarctic 
krill shrimp (Euphausia superba), referred to as 

KrillasetR]. Krillase exhibits both endo- and exopeptidase activity 
but has no microbicidal effect. In model systems with pure cultures 
of oral microorganisms, Krillase demonstrated inhibition of 
microbial .adhesion to saliva-coated hydroxyapatite . Furthermore, a 
protocol for the growth of reproducible in vitro plaque 
films has been developed, and effects of Krillase on the 
plaque film were investigated by means of SEM. The results 
showed that Krillase efficiently released microorganisms from 
plaque in vitro, the effect being dependent on the enzymic 
activity. The surface energy of the substratum had a minor 
influence on the formation and removal of plaque in vitro. 
Ellipsometric studies on the formation and enzymic removal of a 
salivary pellicle indicated that the enzymic effect on 
plaque may partly depend on degrdn. of the salivary 
pellicle. Krillase was also able to remove plaque 
accumulated on dentures in vivo. Our results demonstrate the 
potential of Krillase for plaque control, and that these 
enzymes are worthy of further investigations including clin. 
studies and work to find a suitable vehicle. 
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AB The invention relates to a multifunctional enzyme that can 
be derived from crustaceans or fish. The enzyme 

has at least one of a chymotrypsin, trypsin, elastase, collagenase 
. and exo peptidase activity, and a mol. wt . between about 20 kDa and 
about 40 kDa as detd. by SDS-PAGE. Preferably, the multifunctional 
enzyme has substantial anti cell-cell adhesion activity. 
Preferably, the multifunctional enzyme has substantial 
homol. with the krill multifunctional enzyme. 
These enzymes are useful for treating viral infections 
such as herpes outbreaks, fungal, bacterial or parasitic infections, 
including the primary and secondary infections of leprosy, colitis, 
ulcers, hemorrhoids, corneal scarring, dental plaque, 
acne, cystic fibrosis, blood clots, wounds, immune disorders 
including autoimmune disease and cancer. Addnl., the invention 
relates to a method of purifying the multifunctional enzyme 
, and to a prepn. of essentially purified multifunctional 
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AB The invention relates to a multifunctional enzyme 
be derived from crustaceans or fish. The enzyme 
has at least one of a chymotrypsin, trypsin, elastase, 
and exo peptidase activity, and a mol . wt. between about 20 kd and 
about 40 kd as detd. by SDS PAGE. Preferably, the multifunctional 
enzyme has substantial anti cell-cell adhesion activity. 
Preferably, the multifunctional enzyme has substantial 
homol. with the krill multifunctional enzyme. 
These enzymes are useful for 'treating viral infections 
such as herpes outbreaks, fungal, bacterial or parasitic infections, 
including the primary and secondary infections of leprosy, colitis, 
ulcers, hemorrhoids, corneal scarring, dental plaque, 
acne, cystic fibrosis, blood clots, wounds, immune disorders 
including autoimmune disease and cancer. Addnl., the invention 
relates to a method of purifying the multifunctional enzyme 
, and to a prepn. of essentially purified multifunctional 
enzyme. Women with facial acne were treated with 0.1 mg of 
krill multifunctional hydrolase prepn. several 
times a day for 4-6 days. 
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AB The invention relates to a multifunctional enzyme that can 
be derived from crustaceans or fish. The enzyme 

has at least one of a chymotrypsin, trypsin, elastase, collagenase 

and exopeptidase activity, and a mol. wt. between about 20 kDa and 

about 40 kDa as detd. by SDS-PAGE. Preferably, the multifunctional 

enzyme has substantial anti cell-cell adhesion activity. 

Preferably, the multifunctional enzyme has substantial 

homol. with the krill multifunctional enzyme. 

These enzymes are useful for treating viral" infections 

such as herpes outbreaks, fungal, bacterial or parasitic infections, 

including the primary and secondary infections of leprosy, colitis, 

ulcers, hemorrhoids, corneal scarring, dental plaque, 



Searcher 



Shears 



308-4994 



09/549642 



acne, cystic fibrosis, blood clots, wounds, immune disorders 
including autoimmune disease and cancer. Addnl., the invention 
relates to a method of purifying the multifunctional enzyme 
, and to a prepn. of essentially purified multifunctional 
enzyme . 
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A cDNA encoding shrimp, Penaeus monodon, prophenoloxidase (proPO) 
was obtained by screening a hemocyte library by plaque 
hybridization using a proPO cDNA fragment from freshwater crayfish, 
Pacifastacus leniusculus, as a probe. The 3,002 bp cDNA contains an 
open reading frame of 2,121 bp and a 881 bp 3 1 -untranslated region. 
The mol. mass of the deduced amino acid sequence (688 amino acids) 
is 78,700 Da with an estd. pi of 5.8. Two putative copper binding 
sites are present and they have a highly conserved sequence around 
these sites. No signal peptide was detected in the shrimp proPO, as 
has been previously shown to be the case for all arthropod proPOs 
cloned so far. The cleavage site of zymogen activation is likely to 
be between Arg 44 and Val 45. A tentative complement-like motif 
(GCGWPQHM) is also present. Shrimp proPO mRNA is synthesized in the 
hemocytes and not in the hepatopancreas . Comparison of amino acid 
sequences showed that shrimp proPO is more closely related to 
another crustacean proPO, namely crayfish, than to the 
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AB The invention relates to a multifunctional enzyme that can 
be derived from crustaceans or fish. The enzyme 

has at least one of a chymotrypsin, trypsin, elastase, collagenase 

and exopeptidase activity, and a mol. wt. between about 20 kDa and 

about 4 0 kDa as detd. by SDS-PAGE. Preferably, the multifunctional 

enzyme has substantial anti cell-cell adhesion activity. 

Preferably, the multifunctional enzyme has substantial 

homol . with the krill multifunctional enzyme. 

These enzymes are useful for treating viral infections 

such as herpes outbreaks, fungal, bacterial or parasitic infections, 

including the primary and secondary infections of leprosy, colitis, 

ulcers, hemorrhoids, corneal scarring, dental plaque, 

acne, cystic fibrosis, blood clots, wounds, immune disorders 

including autoimmune disease and cancer. Addnl . , the invention 

relates to a method of purifying the multifunctional enzyme 

, and to a prepn. of essentially purified multifunctional 

enzyme . 
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AB Krill enzymes are used for the manuf. of a 

prophylactic compn. for preventing dental plaque 

formation, in particular for decreasing the adhesive ability of 

plaque bacteria . Krill enzymes were 

extd. from Euphausia superba and the antiplaque effects were both in 
vivo and in vitro demonstrated. 
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exo-peptidase activity, are useful for the manuf . of medicaments and 
pharmaceutical compns. for the treatment of a great variety of 
diseases in humans and animals (infections, inflammations, cancers, 
HIV/AIDS, pain, polyps, warts, hemorrhoids, plaque, 

wrinkles, thin hair, allergic itch, eye diseases, etc.). Isolation 
and characterization of the enzyme compn. from 
krill are described. 
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Enzyme and DNA sequence encoding 
krill-derived multifunctional protein. 
Kay, John (1); Kille, Peter 
(1) Cardiff, UK UK 

ASSIGNEE: Phairson Medical, -Inc., London,. UK 
US 6524814 February 25, 2003 

Official Gazette of the United States Patent and 
Trademark Office Patents, (Feb. 25 2003) Vol. 1267, 
No. 4, pp. No Pagination. 

http: //www. uspto. gov/web/menu/patdata . html . e-f ile . 
ISSN: 0098-1133. 
Patent 
English 

The present invention provides nucleic acid and corresponding amino 
acid sequences of a multifunctional protein that has been found to 
be useful in numerous medical and cosmetic contexts. A protein 
having "multifunctional activity," is defined herein as including at 
least one of a chymotrypsin, trypsin, collagenase, elastase or exo 
peptidase activity or asialo GM1 ceramide binding activity. These 
proteins are useful for multiple purposes, including treating viral 
infections such as herpes outbreaks, fungal, bacterial or parasitic 
infections, including the primary and secondary infections of 
leprosy, colitis, ulcers, hemorrhoids, corneal scarring, dental 
plaque, acne, cystic fibrosis, blood clots, wounds, immune 
disorders including autoimmune disease and cancer. 
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NOVELTY - Composition (I.), comprises 

(A) krill and/or marine oil containing 
eicosapentanoic acid, docosahexanoic acid, phosphatidylcholine, 
phosphatidylinositol, phosphatidylserine, phosphatidylethanolamine, . 
sphingomyelin, alpha -tocopherol, astaxanthin and flavonoid; and 
(B) a carrier. 

DETAILED DESCRIPTION - Composition (I), comprises 
(A) krill and/or marine oil containing 
eicosapentanoic acid, docosahexanoic acid, phosphatidylcholine, 
phosphatidylinositol, phosphatidylserine, phosphatidylethanolamine, 
sphingomyelin, alpha -tocopherol, astaxanthin and flavonoid; and 
(B) a carrier. 

The krill and marine oil is obtained by: 

(a) placing krill and/or marine material in a ketone 
extract (preferably acetone) to obtain extraction of the soluble 
lipid fraction from the marine and/or aquatic animal material; 

(b) separating the liquid and solid contents; 

(c) recovering a first lipid rich fraction from the liquid 
contents by evaporation of the solvent in the liquid contents; 

(d) placing the solid contents in an organic solvent comprising 
alcohol (preferably ethanol), isopropanol, t-butanol or ester of 
acetic acid (preferably ethyl acetate) to obtain extraction of the 
remaining soluble lipid fraction from the marine and/or aquatic 
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animal material; 

(e) separating the liquid and solid contents; 

(f) recovering a second lipid rich fraction by evaporation of 
the solvent from the liquid contents, and 

(g) recovering the solid contents. 

ACTIVITY - Antilipemic; Thrombolytic; Anticoagulant; Cardiant; 
Antiarthritic; Cytostatic; Antidiabetic; Tocolytic; Dermatological ; 
Hypotensive; Osteopathic; Antirheumatic; Analgesic. 

In a test, a composition (A) comprising krill oil in 
combination with a carrier was tested for its ability to treat 
arthritis. A study was performed with patients diagnosed with and 
treated for osteoarthritis and having treatment with NSAIDs and/or 
analgesics, for at least 3 months before enrollment. A group of 13 
patients were administered at a daily rate of 6 capsules of 800 mg 
of (A). The patients were asked to follow a normal healthy diet. It 
was observed that 10 out of 13 people reported 76.9% pain relief and 
improvement' of flexibility of large joints (lower back, knees, 
shoulders) whereas the remaining 3 people showed a pain relief of 
23.1%. 

MECHANISM OF ACTION - Platelet adhesion inhibitor. 

USE - (I) is used for reducing cholesterol, for inhibiting 
platelet adhesion and plaque formation in arteries, for 
preventing or treating hypertension, arthritis such as rheumatoid 
arthritis, osteoarthritis, skin cancer and premenstrual syndrome, 
enhancing transdermal transportation for dermatological topical 
therapeutic or cosmetic applications, for reducing premenstrual 
syndrome's symptoms and for controlling blood glucose level, pain, 
cardiovascular disease, skin wrinkles or diabetes. 

ADVANTAGE - The extract exhibits improved blood irrigation, 
increased epidermis regeneration, accelerates the differentiation of 
keratin and reduces the activation of enzymes. 
Dwg. 0/0 
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Proteolytic degradation of oral biofilms in vitro and 
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Dental Journals; Priority Journals 
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Entered STN: 20011107 
Last Updated on STN: 20020207 
Entered Medline: 20020206 
This paper deals with enzymatic removal of dental plaque, 
in vitro as well as in vivo, using proteases from the Antarctic 
krill shrimp (Euphausia superba), referred to as Krillase. 
Krillase exhibits both endo- and exopeptidase activity but has no 
microbicidal effect. In model systems with pure cultures of oral 
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microorganisms. Krillase demonstrated inhibition of microbial 

adhesion to saliva-coated hydroxyapatite . Furthermore, a protocol 

for the growth of reproducible in vitro plaque films has 

been developed, and effects of Krillase on the plaque film 

were investigated by means of scanning electron microscopy (SEM) . 

The results showed that Krillase efficiently released microorganisms 

from plaque in vitro, the effect being dependent on the 

enzymatic activity. The surface energy of the substratum had a' 

minor influence on the formation and removal of plaque in 

vitro. Ellipsometric studies on the formation and enzymatic removal 

of a salivary pellicle indicated that the enzymatic effect on 

plaque may partly depend on degradation of the salivary 

pellicle. Krillase was also able to remove plaque 

accumulated on dentures in vivo. Our results demonstrate the 

potential of Krillase for plaque .control, and that these 

enzymes are worthy of further investigations including 

clinical studies and work to find a suitable vehicle. 
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DOCUMENT TYPE: Patent 

LANGUAGE: English 

AB The invention relates to a multifunctional enzyme that can 
be derived from crustaceans or fish. The enzyme 

has at least one of a chymotrypsin, trypsin, elastase, collagenase 

and exo peptidase activity, and a molecular weight between about 20 

kd and about 40 kd. Preferably, the multifunctional enzyme 

has substantial anti cell-cell adhesion activity. Preferably, the 

multifunctional enzyme has substantial homology with the 

krill multifunctional enzyme. These 

enzymes are useful for treating viral infections such as 

herpes outbreaks, fungal, bacterial or parasitic infections, 

including the primary and secondary infections of leprosy, colitis, 

ulcers, hemorrhoids, corneal scarring, dental plaque, 

acne, cystic fibrosis, blood clots, wounds, immune disorders 

including autoimmune disease and cancer. Additionally, the invention 

relates to a method of purifying the multifunctional enzyme 

, and to a preparation of essentially purified multifunctional 

enzyme. 
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NOVELTY - A method (X) for treating acne and eczema using a 
krill-derived multifunctional enzyme (I), is new. 

(I) comprises 2 or more of the activities of chymotrypsin, trypsin, 
collagenase, elastase or exopeptidase and is reactive with cell 
surface receptors such as proteins or glycoproteins. 

DETAILED DESCRIPTION - A method (X) of treating acne or eczema 
comprising administering a krill-derived multifunctional 
enzyme (I). (I) comprises 2 or more of the activities of 
chymotrypsin, trypsin, collagenase, elastase or exopeptidase and a 
molecular weight of 26 to 32 KiloDaltons (determined by sodium 
dodecyl sulfate_polyacrylanri.de gel electrophoresis (SDS-PAGE) ) . (I) 
comprises the N-terminal amino acid sequence: 

I-V-G-G-X-E-V-T-P-H-A-Y-P-W-Q-V-G-L-F-I-D-D-M-Y-F 

X = any amino acid 

ACTIVITY - Antiseborrheic; anti-acne; dermatological; 
anti-eczema. 

40 patients with eczematous seborrheic infections were treated 
once or twice a day with- the multifunctional enzyme. 
Patients with dry eczema/eczema plaques showed no signs of 
inflammation after 2-4 treatments. The fatty type of seborrheic 
plaques disappeared after 6-9 days (however the associated 
inflammation/infections had disappeared within the initial 2-4 
days of treatment) . 

MECHANISM OF ACTION - (I) removes or inactivates cell surface 
rece ptors (proteins and glycoproteins) and adhesion molecules such 
as ICAM-1 (i.e. CD54) (preferred), I CAM- 2, VCAM-1, CD4 (preferred), 
CD8 (preferred), CD28, CD29D, CD31, CD44, CD49, CD62L (preferred), 
CD102 and the asialo GM1 ceramide. 

USE - (X) is used to treat acne and eczema. 
Dwg.0/13 
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23 (3) 179-86. 
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Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
GENBANK-AF09974 1 
199908 

Entered STN : 19990910 
Last Updated on STN: 20021218 
. Entered Medline: 19990826 
A cDNA encoding shrimp, Penaeus monodon, prophenoloxidase (proPO) 
was obtained by screening a hemocyte library by plaque 
hybridization using a proPO cDNA fragment from freshwater crayfish, 
Pacifastaceus leniusculus, as a probe. The 3,002 bp cDNA contains 
an open reading frame of 2,121 bp and a 881 bp- 3 1 -untranslated 
region. The molecular mass of the deduced "amino acid sequence (688 
amino acids) is 78,700 Da with an estimated pi of 5.8. Two putative 
copper binding sites are present and they have a highly conserved 
sequence around these sites. No signal peptide was detected in the 
shrimp proPO, as has been previously shown to be the case for all 
arthropod proPOs cloned so far. The cleavage site of zymogen 
activation is likely to be between Arg 44 and Val 45. A tentative 
complement-like motif (GCGWPQHM) is also present. Shrimp proPO mRNA 
is synthesized in the hemocytes and not in the hepatopancreas . 
Comparison of amino acid sequences showed that shrimp proPO is more 
closely related to another crustacean proPO, namely 
crayfish, than to the insect proPOs. 
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Multifunctional enzyme (I), having a purity with respect 

to macromolecule content of about 95 %, a mol.wt. of about 20-4 0 kD 

by SDS-PAGE and substantial homology to krill derived 

multifunctional hydrolase, has chymotrypsin, trypsin, 

collagenase, elastase and/or exopeptidase activity. Also new is a 

contraceptive device contg. sufficient (I), or a less pure 

enzyme/ for the prevention of microbial infection. 

USE - (I), and/or a less pure enzyme, are used to 
treat or prevent viral (e.g. HIV, HSV, HPV, etc.), bacterial or 
local/systemic fungal infections, skin disorders, e.g. acne, 
psoriasis, eczema and (post-partum) haemarrhoids, cancer (including 
metastases), septic shock, tissue adhesions, malaria, immune 
disorders (esp. autoimmune diseases) and apoptosis (esp. glaucoma 
and cataracts) , cystic fibrosis, COPD, atherosclerosis, asthma, 
reperfusion injury, colitis, enteritis and malaria-associated pain. 
(I) may also be used to remove dead or peeling skin (i.e. in 
cosmetics), lyse blood clots, improve wound healing, remove dental 
plaque, clean contact lenses (esp. in situ), prevent, 
diminish or remove corneal scars and treat of conjunctivitis and 
treat (in vivo or ex vivo) tissue (esp. for transplant), body fluids 
or cell compsns. to eliminate/inactivate cell adhesion mols., 
partic. to inhibit immune rejection. 

ADVANTAGE - (I) eliminates some cell-surface adhesion molecules 
(ICAM-1 and 2, VCAM-1, CD4, 8, 28, 37 and 44 and asialo-GMl 
ceramide) , without affecting cell viability, but other surface . 
receptors, e.g. T-cell receptor, MHC Class I and CD11/CD18 integrin, 
are not' altered. 
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USE /ADVANTAGE - The enzyme prepn. has endo- and 
exo-peptidase activity and also antimicrobial activity and can be 
used to treat a wide variety of conditions. 
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A streptavidin-biotin-enhanced nitrocellulose enzyme 
immunoassay was developed for the detection of the rhabdovirus of 
penaeid shrimps (RPS) in the tissues of infected animals. Initial 
tests indicate that the assay was capable of detecting as few as ten 
plaque- forming units of virus. 
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added to white krill or Euphausia superba in a ratio of 
1:1, adding 0.02% of sodium azide and leaving standing for 6 hr. at 
4°C. Then recovering aqueous phase by centrifugal separation and 
degreasing by adding ethyl acetate at 4°C. Recovering lower side 
aqueous phase, boiling and adding saturated ammonium sulfate to 
saturated sate of 60%. Separating the product precipitate, 
dissolving in 0.05 mole phosphorus buffer solutiorl of 0.05 mole 
sodium chloride (PBS) at pH 7.4 and then extracting the material by 
dialyzing to PBS. Multiple enzymes and a single 
enzyme are recovered from the extracted material. 
COPYRIGHT: (C) 2000, JPO 
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AN 2001643755 MEDLINE 

TI Proteolytic degradation of oral biofilms in vitro and in vivo: 

potential of proteases originating from Euphausia superba for plaque 
control . 

AU Berg C H; Kalfas S; Malmsten M; Arnebrant T 

SO EUROPEAN JOURNAL OF ORAL SCIENCES, (2001 Oct) 109 (5) 316-24. 
Journal code: 9504563. ISSN: 0909-8836. 

AB This paper deals with enzymatic removal of dental plaque, in vitro 
as well as in vivo, using proteases from the Antarctic krill shrimp 
(Euphausia superba), referred to as Krillase. Krillase exhibits 
both endo- and exopeptidase activity but has no microbicidal effect. 
In model systems with pure cultures of oral microorganisms. 
Krillase demonstrated inhibition of microbial adhesion to 
saliva-coated hydroxyapatite . Furthermore, a protocol for the 
growth of reproducible in vitro plaque films has been developed, and 
effects of Krillase on the plaque film were investigated by means of 
scanning electron microscopy (SEM) . The results showed that 
Krillase efficiently released microorganisms from plaque in vitro, 
the effect being dependent on the enzymatic activity. The surface 
energy of the substratum had a minor influence on the formation and 
removal of plaque in vitro. Ellipsometric studies on the formation 
and enzymatic removal of a salivary pellicle indicated that the 
enzymatic effect on plaque may partly depend on degradation of the 
salivary pellicle. Krillase was also able to remove plaque 
accumulated on dentures in vivo. Our results demonstrate the 
potential of Krillase for plaque control, and that these enzymes are 
worthy of further investigations including clinical studies and work 
to find a suitable vehicle. 
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AB A streptavidin-biotin-enhanced nitrocellulose enzyme 

immunoassay was developed for the detection of the rhabdovirus of 
penaeid shrimps (RPS) in the tissues of infected animals. 
Initial tests indicate that the assay was capable of detecting as 
few as ten plaque- forming units of virus. 
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A library of genomic DNA from the brine shrimp, Artemia, 
has been constructed with the Charon 4A phage vector, utilizing 
EcoRI passenger fragments. Screening this library with purified 
Xenopus laevis cloned rDNA genes has resulted in the identification 
and plaque purification of a recombinant containing a 
complete Artemia (18 S + 26 S) rDNA repeat unit. A physical map 
derived from the analysis of restriction endonuclease digests of the 
repeat unit, which measures 13.9 kilobase pairs, is similar to the 
map derived from genomic DNA. In common with several other species, 
the 26 S rRNA gene terminates with a Hindlll recognition site. 
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Ellipsometry, total internal reflectance fluorescence spectroscopy 
(TIRF) and microscopy were employed to investigate the effects of 
proteolytic enzymes, notably krillase and trypsin, on 
interfacial proteinaceous layers. For gelatin adsorbed at 
silica/glass and methylated silica/glass,, the results show that 
homogeneous and heterogeneous exchange occurs readily for the latter 
substrates, as does autolysis of trypsin, while the effect of 
exchange is limited at the latter. The exposure of pre-adsorbed 
gelatin to inactivated krillase showed a nearly complete 
elimination in the effects obsd. on addn. of intact krillase 
, which indicates that the enzymic activity of krillase in 
its native form plays a major role for the interaction between 
krillase and pre-adsorbed gelatin. Krilllase was also 
investigated in relation to degrdn. of interfacial salivary protein 
films, as well as its ability to remove interfacial bacterial 
plaque and prevent its formation. Comparison is made 
between results obtained in vitro with ellipsometry, microscopy, and 
a radioactive assay, on one hand, and in vivo results, on the other. 
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